Protein-drug complexes important for immunoregulation and organ transplantation.
Recently, two structures of the Ser/Thr phosphorylase calcineurin in complex with FK506 and its cognate immunophilin, FKBP12, have been reported, both solved by small pharmaceutical companies focused on structure-based drug design. A realization, however, that the toxicities associated with calcineurin-mediated immunosuppressants might be mechanism based has driven the current interest in alternative approaches to autoimmunity prophylaxis and preventing transplant rejection. Regulatory approval in 1995 of the immunosuppressant prodrug mycophenolate mofetil, whose active metabolite, mycophenolic acid, inhibits inosine monophosphate dehydrogenase, has focused attention on the potential significance of the de novo purine-biosynthesis pathway as a target for immunosuppressive drugs, leading ultimately to the solution of enzyme structure as a drug design target. As this and other clinically relevant targets are discovered, elaborated and refined via the activity of their cognate agents (as was the case for the phosphatase calcineurin via the activity of cyclosporin), a critical opportunity should ensue for structural biology to exert a profound effect on the future development of these therapies.